Effects of a 6-fluoro substituent on the metabolism of benzo(a)pyrene 7,8-dihydrodiol to bay-region diol epoxides by rat liver enzymes.
Metabolism of trans-7,8-dihydroxy-7,8-dihydro-6-fluorobenzo(a)pyrene by liver microsomes from 3-methylcholanthrene-treated rats and by a highly purified monooxygenase system, reconstituted with cytochrome P-450c, has been examined. Although both the fluorinated and unfluorinated 7,8-dihydrodiol formed from benzo(a)pyrene by liver microsomes share (R,R)-absolute configuration, the fluorinated dihydrodiol prefers the conformation in which the hydroxyl groups are pseudodiaxial due to the proximate fluorine. The fluorinated 4,5- and 9,10-dihydrodiols are also greater than 97% the (R,R)-enantiomers. For benzo(a)pyrene, metabolism of the (7R,8R)-dihydrodiol to a bay-region 7,8-diol-9,10-epoxide in which the benzylic hydroxyl group and epoxide oxygen are trans constitutes the only known pathway to an ultimate carcinogen. With the microsomal and the purified monooxygenase system, this pathway accounts for 76-82% of the total metabolites from the 7,8-dihydrodiol. In contrast, only 32-49% of the corresponding diol epoxide is obtained from the fluorinated dihydrodiol and this fluorinated diol epoxide has altered conformation in that its hydroxyl groups prefer to be pseudodiaxial. Much smaller amounts of the diastereomeric 7,8-diol-9,10-epoxides in which the benzylic hydroxyl groups and the epoxide oxygen are cis are formed from both dihydrodiols. As the fluorinated diol epoxides are weaker mutagens toward bacteria and mammalian cells relative to the unfluorinated diol epoxides, conformation appears to be an important determinant in modulating the biological activity of diol epoxides. One of the more interesting metabolites of 6-fluorinated 7,8-dihydrodiol was a relatively stable arene oxide, probably the 4,5-oxide, which is resistant to the action of epoxide hydrolase.